Slowed transcription and rapid messenger RNA turnover contribute to a decline in synthesis of ovine trophoblast protein-1 during in vitro culture.
Ovine trophoblast protein-1 (oTP-1) is produced in massive amounts by conceptuses during the Day-12-20-period of early pregnancy. The rate of production of oTP-1 declines during culture of conceptuses, however, suggesting a role for critical intrauterine factors for continued production. The present study was conducted to define the mechanism responsible for the in vitro decline in oTP-1 synthesis. Over 24 h culture, synthesis of oTP-1 was initially rapid but then declined such that there was little increase in either the protein or its antiviral activity after 12 h. By contrast, the release of total protein into the medium continued at an approximately linear rate for the entire 24-h period of culture. By using in situ hybridization to tissue sections and dot-blot analysis of tissue extracts with labeled cDNA probes, it was shown that the quantity of oTP-1 mRNA fell 3- to 5-fold during culture, whereas the amount of actin mRNA remained relatively constant. To determine whether this selective fall in levels of oTP-1 mRNA resulted from decreased transcription rate and/or high turnover rate of existing mRNA, conceptuses were either provided continuously with [3H]uridine for 24 h or labeled for 9 h and then exposed to medium enriched in unlabeled uridine and cytidine for a further 15 h. Specific incorporation of 3H into oTP-1 mRNA was assessed by hybridization to excess oTP-1 cDNA immobilized on nitrocellulose membranes. In the continuous labeling study, 3H in total RNA increased at an approximately linear rate for at least 18 h, whereas the content of 3H in oTP-1 mRNA peaked at 9 h and declined about 10-fold by 24 h.(ABSTRACT TRUNCATED AT 250 WORDS)